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TRU SE 


'OF- 


Great Artillery. 


" N the Tear 1673. 1 publ iſh'd my Genuine Uſe of the Gun, 
wiz, To ſtrike a Mark-at demand, within the reach of the Piece 
1 * Arahtically,' upon the Principles of Galileus. In the Tear 75. 
' Monſieur Blondell propounded that Problem to the Royal Aca- 

deny of Sciences 0 ! France. to be reſolved Geometrically, Monſ. Buot, 

Rocker the Sweed, and. Monſieur de 1a Hire ſet upon the Mathema- 

fical'\part, yy Monſieur hes and Perrault, with others, im- 

ployed themſelves about Experimeitts of ſeveral ſorts, yet not of the Gun, 

which is the chief. end of that (Folens, Mont 1gneur the Danponn 
being preſent.” 
|; the Year $6. We. Hilley,. in Traiſattio Number 179. goes 

"Logs of \the, Jame PYoblem. 

11 theſe purely Mathematical, with out the 


_ conſideration. of any Accidental Impediments. 
' ** "Galileus tells #5 the begs mnning-0 the Parabola will be. deformed, by 


reafon- of the Impulſe of Fire : nd the latter end, by reaſon of the 
Reſiſtance of the Air, which amounts to very little, 5” atth he. 

Cavalierus bids ts begin the Parabola where the Force leaves the .» 
| thing projefted; © And this Line I call the Line of Impulſe of Fire, and 
take it for a right Line for eaſe of Calculation ; although T believe the 
thing <a moves as it can ſo far as the Impulſe of Fire, or violext 
ſhake 


| pats ole Engini is upon it, — Gs m 


$f eter Wt 5 
\Þ "= w & ; 


gale projefted 
the lonzer the- Line will be before-it paſſeth into its Parabola. 


lp theſe e left t5, ears. T have. made mo more, tha &; T houſe and Experi- 
ments ty am _— to make as many more Vp " or ſe Truths) 
altho'T ſet down ſo few ; by whichT find the Impulſe of /Fixe, and ſo 
carry the Wark a withe Fn Galilews, VIZ. To. Bir a 69-4 
not only upon the Plain of the Horizon, but upon Aſcents and Deſcents 
in the Parabola, according to) Mathematical Principles. For eaſe of 
. * the Mortar-Piece, I bave made a Table of Horizontal Ranges, and 
the like may be done for Aſcents andDeſcents, if it were neceſſary ;. Alſo, 
by the Experiments' of Ms. Eldred dud my own 'compar'd together, 1 
have made Tables of Ranges for Long Guns to 8 degrees of Elevation, 
' which 1 am apt to believe comes near the matter ; that ſa when. proved 
and approved, the ſaid Ranges may, be  graved upon the Guns ; fo their 
Uſe. will become very eaſe. a1d exact, . Who. ever go about .to prove 
or d/prove theſe things, 1 would have them qualified with theſe three 
Qyalifications, viz. Art, Care,. and Honelty, _ and not 0 fland. a 
 tip;toe to ſee farther than Nature and Art have made them ca able. 
To make the Work, more perfe8t, © 1 bave given a ſhort D iſcourſe of 
Granadoes, Fuſes, Carcaſles, -and- Fire-Balls. The ſervice of 
War being ended, we turn our Guns into Pipes of Muſick,” playing the 
Charms of a S oldiers delight, in Conſorts of Mulical Inſtruments 
where Sound and Time are aFually employed. 

Laſt of all, Guns in Geometrical Proportion, beartiful i mn | ſhape, and 

delightful m fo und, which might delight the Minds of noble Souls. - 
Theſe things 1 DP done far the Truth, which has been my Recreation, 
and at my own Charge, and now niay be uſe eful, if faithfully put in 
practice, \ which T am apt to believe will not be corrected i m this Age, nor 
perhaps in the next. 

In the Mortar-Piece, 1 verily believe, PIE: cannot be three Minutes 
got; nor m the Long Guns ten, perhaps not frue Mmutes, taking every. 
thing in its right ſenſe, which T ſhall ever endeavour to do,” whilſt 


R ed. 


— 


F am 


| Wo 
Moſt Ingenious AUTHOR; 
Ar. Ros. Anvek SON, and his New Work. 


7. A Mongft the ſeveral Parts of Mathematical Elements, 
| the Sections of a Cone, and Algebra, have ever been ac-. 
counted the moſt abſtruſe and curious: 'Bur the adapt- 

ing theſe to ekplicate the Theories of heavy Bodies forc'd fr 
Engins, and the like, is that' wherein the Age preceding ours, 
exceeded all that went before ir, by the almoſt immenle and 
univerſal Wit of Galileus : His Scholar Torriceſlio ſucceeded him, 
and with moſt admirable Felicity and Learning render'd thoſe 
matters eaſe, which his Maſter had made Mathematical. Bur, 
To hit a Mark (within the Pieces reach) in any Angle above or under 
- the Horizontal level of the Piece, was what they could not over- 
come. And Torricellius does profeſſedly avow the Difficulties 

thereof to be, almoſt inſuperable. | $- 
But this, our Author, by his extraordinary Abilities in Ma- * 
 thematicks, happy Addreſs, and indefatigable Pains and Dili- 
gence, has not only overcame, but further added many uſeful 


things, to render this New Science profitable. 

Thoſe who have written on this Subject ſince the Author's . 
' Printing of his Genuine Hſe of the Gun, &c. 1673. have/all con- 
firm'd what he firſt publiſhd ro the World. Nor can this Do- 
&rin meet with any Oppoſition, except from thoſe who nei- 
ther underſtand the Laws of Motion, nor the Nature of that 
Line wherein a Bullet moves. 


His 


His long and greatExperince.(having in Twenty Years made 
many Thouſand Shots, with greater Accuracy each, perhaps, 
than Men of common Pradice.ever ve made one) ; his great 
Curioſity, . Expence, and Labot ;' ofall which this preſent Piece 
of Fi is in ufdbubr&& Inſtance ;-, bur moſt-of all his Zeal to,be- 
"nefit the Publick, withonr”regard of 'SiOIting Hitlelf\\Rhddrs 
him. meritorious, - not only of the Thanks and Praiſes of his 
- Friends, bar as he triily'is an Hordor & vut-Ageand Nation, | 
| the ſame is due to him from all Mankind. oo matter of 
his. preſent Tract, being: wholly new, -,it could nor, reach that 
en omhich Collectors ain), WW (rite hs Wilford: (a 
1-may.fay,,;the Life and Death) of, fuck or ſich a Stetice: 
But i truly, ſeems to be all that was Waittihy"t6 complete the 
© REA Ky old ae - 
_ Now. having its Foundation laid in Scitrifique *Cettititde, 
£onfirm'd .by much. and long Experients, . atid this explath'd 
by Numbers; it neither needs nor can have greatet Commithds- 

tion, /orher chan ;reading of the Book it 1elf, from'which"I 
thall no longer keep you. | my 


TI 


4 PB AA. 


ta MARK. 

Hit a MARK _ 
 _ PxoerosrtION LI © 

ALILEUS Dialogo Quarto, Prop. 1. Projeffum dum fertur motu 


" compoſito ex borizontali #quabili, & ex naturaliter accelerato deorſum, 
lineam Semiperabolicam deſcribit in ſua latione. 
If a thing be projeted in a Motion compounded of at equal 
Horizontal, and naturally accelerated motion downward, it deſcribeth in its 
paſſage a Semiparabolical Line. | | : 

And from Page 180 to 190, Diſcourſes of | the Accidental Impediments, 
viz. Of the Roundneſs of the Earth ; The Impediment of the Air; and The 
Impulſe of Fire. Here I ſhall endeavour to enquire what the Quality and Quan-, - / 
tity of theſe accidental Impediments are, | | ea 


9 'PxOP. IL. 


I po_—_ made with a Mortar-piece well fixed, the Diameter 4 Inches, 
the" length of the Chaſe 2 Diameters, the Chaſe and Ball turned very fit. 


On Wimbleton- Heath, Anguſ 24. 1676. - 


1336 


7 at 15 deg) of Elevation Ranged the Shot + 1378 1357 

3 at 75 deg. of Elevation Ranged the Shot 2 1937 
- 2 at Io deg. of Elevation Ranged the Shot = 538 

4 at 80 deg. of Elevation Ranged the Shot - = 507 

| Septemb. 17. 1677. 

1 at I5 deg. of Elevat. Ranged the Shot | gol 

2 at 75 deg. of Elevat. Ranged the Shot 848 

3 at oo deg. of Elevat. Ranged the Shot 125 


The Shot fell lower than the Centre of the Mouth of ns Piezcs 2:35 : 
. * " 0 


A 1 
| Lo Specchio uſtorio, Bonaventura Cavaſieri, Pag, 9g. - 


Dico adunque, che I gravi ſpinti dal proiciente 4 qualſivoglia bands, fuorche 
la perpendicolare all” Or:zome, ſeparati che fiano da quella, & eſcluſa Vimpediments 
| del ambiente, deſcrivono una linea curua, inſenſibilinente differente dalla Parabola. 
I ſay then, that heavy.Bodies being proje&ted by any force, except it be per- 
pendiculat ro the Horizon, and excluding the Impediment of the Medium, do 
afrer their ſeparation from that force deſcribe a curve Line inſcnfibly differing 
from a Parabola. ONS E.G 


PaROe?, ML Paos L 


f 3b Rapgos made upon the plain of the Horizon, equi-diſtant above and 
below 45 deg. of Elevation, with the ſame Piece, Ball, and quantity* of 
Powder being given. To find the Line of impulſe of Fire, and greateſt Range 
ih the Parabola. | | | | 


"B GC 
LesR bethe Axis on which the Piece moyes, in Fig..1. * | 
The Range RI-at 15 deg. of Elevation got the half 450.5=B 
The Range RX at 75 deg. of Elevat. $48 the half 424 =C 
The fine of the Angle REZ | =$S 
The fine of the Angle Rar -.=f 
The Line of Impulſe of Fire RF the thing ſought = 


Then as Radius :Z::S:RZin the Diag. thats > =RZ in Diag. and. =Rr 


in the Diag. then 0 ED 3 Galilem Dialog. quart. Prop. off, that 1s, 
FR  FRB_—Zſ : 
———_—_— /, that is RC. TZS that 15, 


| | Half 


CEN A IAnY 
Half the difference of wank > multiplied by Radius, divided by the difference 
..of the fine Complement of Elevations, the . Quate is the Radius RF=Z, the 
thing ſought, the Line of Impulſe of Fire. . 
Here we take RO to be equal to.OI, which is not exactly ſo; yet reverthe- 
leſs it is ſufficient for the purpoſe. 


: Example. | 
& The difference of the Ranges in Radius 2650009 6.423246 
The difference of the fines of 15 and 75 deg. "0711 ſub _ 4.849487 


The Radius of the Circle RE=ZZ the Line of Impulſe of Fire 37.48 1.573759 


To find the greateſt Range in the Parabola. 


As the Radius 90 | I9,009000 
15 to the {ine of - Is 9.412996 
ſo is the Radius REF 437.48 | 1.573759 
to | R » 9.7 0.986755 
As the Radius : Go 19.000000 
15 to the fine of 5. 9.934944. 
ſo is the Radius RF. 2309.48 1.573759 
Ne) | RZ 436.2 : I.558703 


: the Range on the Horiz. at 75424 |* the Range on the Horizonatis* 450.5 
| Rr ſub 9.7 RL ſub. 36.2 

mn 414-3} FV 414.3 
TheRange at 75* NE, in Parab. 828.6 equ.totheRan. FGat15*inParab. $28.6 


Then the double of NE or FG 1657.2 the greateſt Rang in the Parabola, | 


Pxore IV. Pros. IL 


T2 Piece put parallel to the Horizon at R, Ranged the ſhot RMC, that is, _ 
the horizontal diftance AC, the deſcent RA equal ro MB, with the Range 
at I5 deg. of Elevation upon the plain of the Horizon RI being given. To find 
RM the Line of Impulſe of Fire. 


The Range RI at 1 5 deg. of Elevat. gol the half 450.5=B 


The Piece put parallel to the Horizon Ranged the ſhot 125 AC=A 
RA the height of the Piece above where the ſhoc fell 2.35=C 
The fine of the Angle RFZ =Y 
Radius ; EIS, > ——- 
RM=AB the Line of impulſe of Fire, the thing ſought "x —Z 


 Bz Then 


+ Sts + & OT. 
Then jp ERZ in the Diag. Br FV in the Diag. Then A—Z its ſquare 
A'—2AZ4Z; that ſquare divided by 8C is oh = IL 


then TOPESTS MD, that is RAD-2RAZ+RZ'=8CBR—8CSZ, 


=FV in Diagr. ſo 


_— © x 
that 15, RZ=27 A AS In Numbers thus, Z77=2431.84 Z,=7x55.6 


its ſquare Root is-36.69=Z=REF the Line of Impulle. RG 
Here note, if A*=2AZ+Z be divided by C, the Quote will be the double 
. of the greateſt Range in the Parabola ; if by 2C the greateſt Range, if by 4.C the 
Ha eos greateſt Range, if by 8C a quarter of the greateſt Range in the Pa- 
rabola EV.” "PII 


Pxoe. V. Pros, Ill. 


gd þ HE horizontal diſtance, and the deſcent being given. To find the dou- 
A ble of the greateſt Range in the Parabola. | 


BM, 5.35. AC, 125 leG AB, 3567. Their remains BC, $8.33 being 
given. To find the greateſt Range in the parabola. | | 


BC 88.33 1.946108 

, ſquared 3.892216 

' BM 2.35 \ub 0.371068 
The double of the greateſt Range which we call G 3320 3.521148 
The half thereof is : - 1c60 the greateſt Range. 


Prove. VI. Prxos. IV. 


” HE hcrizontal diſtance, the deſcent, and the double of the greateſt Range 
in the Parabola being given. To find the Line of impulſe of Fire. 


AC 125=4 
RA equal to MB | - 2.33=C 
G t!:e double of the greateſt Range 3329 being given. 


To find RM the- Line of impulle=Z. TRY | Go 
Then A—Z, ſquared is A—+2AZ+Z*=GC, that 1s, DP =2 ADS 
Ih Numbers this Z2-250Z - 7823. Whoſe-ſ{quare Root 15 36.68=2Z =RF 
the Line of Impulle. | : 
Hs A method to extract the Roots of ſquaze Equations. | 


: Take half the number of the coe{licient. To the ſquare of that half, add or ſub- 


ra the abſolute number, according to the Sign 4 or —, then my the 
| quare 


- _— "OY" 
* f Cr Ml Pr Ak  F 03 CON 0 
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ſquare Root of that ſum or difference, which Root added to or ſubſtrafted from "TM 
the half coefficient, the ſam or difference will be the Root of the Equation. 


| | Example. 


Take half of 250. (which is called the Coefficient) 125 its fquare is- 15625 
from that ſquare ſubſtrac the abſolute Number 95823- by the fign—, the re- 
mainder is 7802, the Root thereof $8.32, ſubſtrated from 125 the remainder 
is 36.68 the Root required. | 

In theſe Experiments.atre degree of Elevation,” and at r5 deg. of Elevation 
there could be very little reſiſtance of the Medium; therefore ic is the impulſe 
of Fire carrying the Ball in a right line, ſo far asthe blaſt of the Piece is upon tt, 
which after its ſeparation from that force, paſſeth into the Curve of a Parabola. 

By this means the point N is removed from the point F, which is one, if 
not the chicf reaſon, that RX and RI are not. equal vpon. the plain of the Ho- 
_ rjzon. | "BOY" 


Prxoe. VIE. Pros. V. 


HE three laſt Propofitions, wiz. the 4th. 5th. and 6th, may be done Geo-- 
metrically. Thus, if (in the 4th.)* BC in the Diagr. be made equal to.- 
8C in the equation, .and CD in the Diag; be equal to B in the equation, then + 
CE is a mean proportion. It EA in the Diag. be equal to A 1n the equation, . 
and AF in the Diag, be equal to half the Coefficient in the equation, then - 
HA and GA will. be the Roots of the equation, and G A equal to 36.67, 
If we take mean proportions between 2A and R, and $C. andS in the - 
- Coefficient part of the equation, the conſtruction will be more compleated.:. 


In che 5th: 


If BC in the Diagr. be made equal to BM fin the 5th. Prop.- and CE in - 
the Diagr. be equal to BC in the 5th. Prop. Then CD in the: Diagr: -a 3d. 
proportion will be equal to G the double of the greateſtRange in the Parabola.'.. . 


rc. 
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In the 6th. = 


Bo BC in the Diagr. be made equal to C in the equation, and CD in 
the Diag. be equal to G in the equation, -then CE is a mean proportion, 
make E A. in the Diag. equal to A 1n the equation, then TE, and KE are the 


Roots of the equation, and KE=36.67. 


Pxoe, VIIL Pxos. VL 


FF ewo ſhot be made at the ſame degree of elevation, with different quanti- 
ties of Powder, the correſponding parts of the Ranges will be in propor- 
tion, ſufficiently near the truth. And to find the parts fimile. 
Fune the 5th. 1657. On Winbleton-Heath, a Mortar-piece whoſe diameter of 
> 4 inches, and the length of the Chaſe 2 diameters, charged with 4 ounces 
of Powder, and laid to 15 deg. of elevation, Ranged its ſhot to the horizontal 
diſtance of 659 paces. | ; 
By this, and what is done by the Experiments before cited, the qualifications 
of all Mortar-pieces are known, being of the ſame kind. 


OY 


| Example. 

| | As RI fo 4 the Range at 15 deg, of elevation go1 ; 2.954725 
isto RF(/> ** the Line of impulle - 3-00 1.573759 
fois AB # the Range at 15 deg. of elevation 659 2.318885 _ 
to ADE 3 theLine of impulſe | 27-41 1.437919 


. my the Rang. at 15 deg. of elevat. got on the Hor. 2.954725 
15 to FG fig: 1. the Rang.at 15 deg. of eleyat. $28.6 in the Parab. 2.918345 
fois ABT f the Rang. at 15 deg. of elevat. 659 on the Horiz. 2.518885 
x to DEX 3 the Rang. at 15 deg. of elevat. 606 in the Parabe 2.582505 


_—G— 
" 
o 


DE 606 the Range at 15 deg. of elevat. in the Parabola, the double of it is 
12.12 Paces the greateſt Range at 45 deg. of clevat, in the Parabola, 
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PROP. Pzos. VIL 


T HE Line of impulſe, the — Range in "te "B'S" and* the An- 
E. gle of elevation being given. To find the _ upon the plain of the 
orizon. 


F by. B 3 % 
/ # % 
. _ | 


In the right angled Triangle A BC, there is given the Angle BAC, AD! 
the line of impulſe, and G the double of the greateft Ran 6%, Ta Para- 
bola, with this qualification, as G: DC:: DC:CB. To find AB 
zontal Range. - 


'K = C=S fine 50. 93969 


| Io09000 
(— TP *. a_A$* 
ab = 25.41 
DC=Z 2304.89 


'Then, as R:rÞZ::S:BCindiag, that sTZ==R© in ag and 2M BC 
in diag. by Lemma to the 23 Prop, De motu projectorum Liber Secundur, ; Torrie. 


Therefore — - ED That is Z'R=ZG $+6GrS. In Numbers chivs,. 
Z*=2279. 80856Z+62434-7326296, the Root is 2304-89=D CT. -* Then: 
DC 2304. 89-TDA27, 41=AC2332.3 3-369784. 

fine 50 9.534052 


AB | 797.59. 2.901836. 


(85307 


. A Second way by Lines thus, Geometrical. 


In Fig. X. It AC be ds Radius, and CB the fine of the Ang of 
elevation, and A D the Line 
of impulſe, draw DE paral- 
lel to CB, then DE will be 
a fourth proportion by 12, 
6 Euclid. Then make VL. 
in Fig. Y. equal to BE in 
Fig. X, and LE in Fj. Y, 
equal to the double of the 
greateſt Range ; theLine LN 
will be a mean proportion, 
13.6. Euclid. Further, if AC 
in Fg. X., be made Radius, and CB the fine of the Angle of elevation, 
and AD the greateſt Range from. the point D draw DE parallel to BC, DE 
will be-a- fourth proportion; Laſtly, make OL 'in Fg. Y. equal to DE in 
Fig. %. tho draw the Line NOM, and it will be the Line required, Viz, —Z, 

in the equation, and DC in the firſt Fig. of this Propoſit tion. | 


A Third way by Logarithms. 


G= 2424 3-384533 G= 2424 3-384533 

S = 939699 . 4-972985p S =93969 4972985 
r=. 2941 1.437909 $.357518 from 
| 9.795427 irom 2R—200000 _ 5.301030 ſubſt. 
R=100002 5.000000 ſubſt, OL 11389 © 3.956488 ſubſt. 
| | 4795427 reſt LN-+Radius I - 397713 from 


IN = 2.397713 half LON tang. 12.22.39 9.341225 reft 
| ky LON fine 12.22.39 9g-331041 ſubſt. 
. I'N+Radius . -42.397713 from 
ON "11659 3.066672 reſt 
LO-FON' 2304.8 viz. =Z in the 
Equation, and DCin "R firſt Fig. of this Propoſition. 


A Forrth Wa 7 ſhall be ſhewed, where we come to calculate the 
horizontal Ranges. 


PRroOP, 


- 


. (9) I a mor. 
ie PxG# X,  PxoE, VIL 


T HE Horizontal diſtance, the Line of Impulſe, the double of the preateſt 
Z. Range in the Parabola _ pron. To find the Angle of Elevation, to 


hit an Objed at the Horizontal diſtance given. 
| $ 
D 
: 7 9 W B 


& 


In the Right angled triangle ABC, AB the Horizontal diſtance, AD the 

| Line of Impulſe, the Line G the double of the greateſt Range, with this qua- 
lification, as G: DC:: DC :CB. being given. To find the Angle BAC, the | 
angle of Elevation, to hit the Obje& at B, at the Horizontal diſtance AB. 


AB=H= . 264 © Sp 
G = 568.867 |. c. Z= 487.3= DC Paces. 
AD=r 6.534 To find the Roots T= = DC 


. » A* , | t-5 * 4 
Then G=CB in the Diagr. r +Z=AC in Diagr. ſquared is r*þ2rZ+FZ 


=+< 47 1. Exclid. that is Z*=G*Z*-þ2rG*Z+ o - 


/ 


| That Equation in Numbers. 
—Z4-+323609.6636892*4422.8931.085087852Z=22540483202.613561987516 


. ' / vs 

'The Roots are had, by the uſual method of &xtracting mixt Powers, which 
will be very eafie to any ingenious Perſon, with a little practice; the lefler Root 
is greater than E B, and lefſer than DC at 45 deg. of Elevation. The greater 
Root DC, is greater than DC at 45 deg. af Elevacion; and leſſer than DC, at 
the Complement of the lower Elevation from the Zenith. 


DC 302.8 DC 487.3 
AD 6.534 AD 6.534 


AC 309-334 | AG —_ 


As 


Bag 1. "oo ago 


is to the Radius 90 Io. 
ST. ior TS OeT;  oqatto, 
to the fine of the angle BAC .. - 31* 24' 30”, g94931u8, 
As AC © | 493-33 | : > 

is to the Radius -. Joys 
ſo 1s AB 264. vl 2.421604. 
to the fine of the angle BAC 579* 41 9.728927 


On Wimbletn-Heath, 


1689. June 17. 1. at 19 deg. of Elevation the ſhot Ranged 610 


2. at 98. 56 of Elevation the ſhot Ranged 616 
3- at 15 deg. of Elevation the: ſhot Ranged 680 
4- at 73 .57 of Elevation the ſhot Ranged 72.4. 
Angaft 13. 1. at 15 deg. of Elevation the ſhot Ranged 694 
2. at 15 deg. of Elevation, the; ſhot Ranged 680 . 
3- at 73 . 57 of Elevation the ſhot Ranged — 
. 4+ at 73 « 57 of Elevation the ſhot Ranged 682 
I. at 31 . 24 of Elevation the ſhot Ranged 1953 
2. at 31 . 24 of Elevation the ſhot Ranged 1932 
3- at 55 . 41 of Elevation the ſhot Ranged 1975 
= 2 x 4- at 57 . 41 of Elevation the ſhot Ranged 2020 
I. at 31 . 24 of Elevation the ſhot Ranged 1077 
2. at 31 . 24 of Elevation the ſhot Ranged 1105 
3. at 57 - 41 of Elevation the ſhot Ranged ; - 1077 
4+ 


at 57 . 41 of Elevation the ſhot Ranged WE 


Here note, If the Horizontal diſtance be greater than the 
| greateſt Range of. the Piece ; the Objeft is beyond the reach 
of the Piece. | 


On 


On Wimbleton-Heath,'*June 26. 


I. at 15 deg. of Elevation, the ſhot Ranged ,, © 1149 

2. at 15 deg. of Elevation the ſhot Ranged | 1199 ©1173 
'" 3. at 75 deg, of Eleyation the ſhot Ranged © ©. 1104 

4. at 75 deg. of Elevation the ſhot Ranged rene OY 

In Fg. I. 
Z the difference of the Ran nges in Rat 3500000 6.544068 s of} 
the difference of the Sines of 15 and 75 deg. 707511 ſubſt. 4.849437 | 
the Radius of the Circle RF the line of Impulſe 49-5 I. 7694681 
As the Radi ; = go 10,000000 
is to the fine of | I15* 9.412996 
ſo is theRadi RF,, ,...,. . , 49S. .: |... I.6945SI 
_—_— Rr MED © 12G 7, — _ 
As che Rad F go a po | 
1s to the ſine © = 75* 9.9849 
a 1s the Radi 7 65; Bgony 1 4% .58: _ 
_ _ 1.679525 


= the Rang. on the Hor.at 75* $551.5]]* the Rang. on the Horiz. at 139 586. ; 
R r ſubſt. .- 12.3 RZ ſabſt, 47 

- 538.7 BV "*- ans. _—_ 

the Ran: at 75* NEin the Par., 1077.4|{equ.to the Ran. FG at 15*in Par. 1077.4 


As the Range at 15 deg, of Elevation 9go1 2.95472 
As RIP my. qe Line of Impulls _ 3748 1.373759 
Fthe Range at 15;deg. of Elevation 1173 069298 
In this Tuporimunns Foe Line of Impulſe MN: 48.8 0 688352 


ere may be ſeen, the fair agreement of the-Parabola, 
'. with Experiments: 


For 49.5 lek 48.8 is but ſeven Tenths. 


C2 


RN nn Sabie ent et. 

-— tat bios A Lab detnoor nee MH be Le » » a _——— —— 
4G O_ WY 4 Eomn nee bee SIM 
. ” 0 - BE 


Upon 4{c ents. and. Deſeents.. 


Pxoe. XL, PxroOs. IX. 


HE angle of Elevation, the double of the greateſt Range, the Aſcent 
. or Delcent being given. To find the Horizontal diſtance. 


= 


' Tn the right angled Triangle ABC, the Angle BAC, the double of the great- 
eſt Range G, and the Aſcent BE, with this qualification ; as G: AC: :AC: CE 
being given; To find AC=Z. 

ot Ly : I 8 , _ $ 3 

' Then, as R:Z::S:BC in Diagr. that is BC in Dngr. ' Then 

= B=ce in Diag. Then Z=ECin Diag. that is ZR=ZGS<GPR:; 


= 
& W+4 , 


= 


— =” 


x wth | G= jj. SY 24.24. R T4 
ol BE=P= led G4. @- 
the fine of $0 —= $03 11 pI 9858x505 GN * $015 NEFA 9 
x Radius= R= 100000 : 
In Numbers emis,” © #, 
. 3 1 ZH wv a ww " 


Z=2387.17944Z—290880 whoſe'Roots ate 2258:379=AC=Z, 
and 128. 8=AC=Z, , 


aha 1,401 Wet. 


$06 


EG Ar HE” Wop bj art dpgs} Lt. Xt 


ed tn Fabry Sel tat Pet teat eiiredidor ot CAD '- ei Aer RAPE EAA RE A ooo arte 9% cor Eu 
1 4 ; "”" ot - ths - OE WIT EAN 4] 4 " SP UTRITSS : _ 
F h, - 1.2 x * 
h . A 


: 
| 
| 
|! 
I || 


8 


! 0 ty Enid, © 
G= 2424 "3.384533 G= 2424 3-384533T 


P= 120 2.079181 S= 98481. 4-99335% 4 
|  Þ $463714 377885 from - 
LO-FRadius 1512.731859 + 2R== 200000  _ 5.301030 ſubſe. 
 HO= 1193.6 3.076855 ſubſt. 
LO-FRadius  12.731855 from 
ſine LHO _ 9.655002 reft 
co-fine LOH 9.950405 
HO= 1193.6 3.076855 


HL = _ 
HO+HL = 22558.4=AC=Z 
HO—HL = 128.8=AC=Z 


3.927260 


bo olduch wing 7 5 | 10-000000 

ANDES UNE 7 22584 gs 3-35380T | 
BCA. fine 10* | | 9.239670 
AB 2:59347T. 


Hr. AT 392-17 
AB the Horizontal diſtance. 


By Lines thus, 


&: - I 7 E 


* I Fig, Z, if VL be made equal to P,- and LE equal to G, then LO will 
be.a mean. Proportion.:.. Further, 'in Fig. X,.if AC be. made equal.to Radius, 
and BC 'equal to the fine of the Angle of Elevation ; as alſo, AD be made 
equal to 2 G, that is equal to the greateſt-Range in the Parabola, then DE 
will be a fourth Proportion. Further, from the point O in Fig. Z, make 
OH equal to DE in Fig. X, continue the Line OH to I. Laſtly, ſet one 
point of the Compaſſes in H, and at the diftance HL, . {\weep.the Arch ILR, 
then are IO and RO the Lines required. . 

Wi PROP. 


(:14)) 


T'5r | of Elevation, the double of the greateft Range, ad tho 
cent being given. To find the Horizontal hiftance. 


FAR! 


A bh 


In -the- right angled Thats ABC, the Angle BAC, the double of the 
eateſt Rang G, and the deſcent BE, with this quali ificationasG: AC: AC: CE 
| rang given- To find AC=Z. 


Then, as R:Z::S:BC in Diagram that 1s Dd in Diagr. Then 


2% —CE in Diag. Then Z=EC in Diagr. that is Z/R= 2G5+GPR. 


(= 24.2.4. 
BE=P= I20 
The fine of 89 —=S= 9848 
Radius=R= I00000 
AC=Z= 2593-37 
” | In Numbers chus, - 


Z'=2387.17944Z 4290880, whoſe Root is 2503.37. 
By-Logarithms thus, : | 


G= 24214 3384533 G= 2424 3384533 
S= 98481 Loans, P23 13D. , 2oppibt is 
from 


= 5 

2R— 200000 5.391030 ſubft. LO+Radi. is us 4.) ba. 

HE ' 11936 3.076855 ſubſt. 
| LO-tRadius 12.731857) from 
LHO Tang. 24.19 9g.655002 « 
LHO Sine 24-19 anger ſubſt. ..-7 

HO= 1309.8 3.117192 ; 
HL+HO 2503. 4=AC the Number defired. GK 


2» x 


Q «; 5; Y 
CETES 


Ry  . 90 ren_ 
2503-4 0 15 $3 F309 , 
BCA fine ww __ 9.239670 Ig 
AB 4347 © 2.638200 AB the Horizontal diſtance. 


_ By Lines thus, © 


In Fig. X and Z, if VL be. made equal to P, and LE equal to G, then 
LO will be a mean Proportion. Further, it Fig. X, if AC be made equal to 
Radius, and CB equal to the. fine of the Angle of Elevation ; as alſo, AD be 
be made equal to'$G then DE will be a fourth Proportion. Again make LH * 
in Fig.Z, equal to DE in Fig. X, draw the Line OHI, ſet one foot of the 
Compaſſes in H, and at the diſtance HL ftrike the Arch LI, then IO will be 
the Line required. | 


Pas XML Pxos. Xl.- 


HE Line of Impulſe, the double of the greateſt Range in the Parabola, 
.. the, Aſcent, or Deſcent, and the Angle of Elevation being given. To 
find the Horizontal diſtance. | | 


= 


j 


En the right an Triangle ABC, the le 
BAC, the double Ie greateſt Range G, Ong 
of Impulſe AB, and the perpendicular Aſcent BE, 
with this qualification, as G: DC:: DC: DE, being 
given, To find DC=Z. © 


F TORRES 

Then R :rTZ::S:B, that 1s 2p in Diag. E=CE in Diagr. 
then Cm ACII in Diag. that is {an ie ne ZR=EZGSFGrS , 
G | G R —GPR 

Sales WT 242.4. 

| BEE=P= I20 

ADE r= - 274.1 

ſine of. 8&d— S= 98481 

Radius=R= 100000 

DCEZZ= 2288.67 


In Numbers, thus, 


Z=2387.17944Z=22 5447-411 5496 whoſe Roots are 2288.67 and 98.51. 


By 


vo RI A DG A 2a CEA ra 16, 6 W444 P 


OR % ARC ALI IC Ac Are tn FREY EE IN 
- YL F - - PO EDEN —_— , . 


a. 


By « Lines thus, 


Upon an Aſcent. In Fig. Y, if AC be made Radius, and CB the fine of 
the Angle of Elevation; and AD. the Line of impulſe, . and DE drawn pa- 
rallel to CB, then DE will be'a fourth Proportion: In Fig. Z, if OD be 
made equal to DE in Fig. Y, and DE in Fig. Z, be made equal to the doun- 
ble of the greateſt —- hg the Parabola, then DC will be a mean Propor- 
tiorn. Further, 'if RC be made equal to P the -perpendicular Aſent, :and_ 
CB equal to the double of the greateſt Range, then CA' will be a mean' 
Proportion. | Again, in Fig. Y, if AC be made equal to the Radius, and CB 


- equa] to the fine of the angle of Elevation, and AD the greateſt Range, 


then DE will be a fourth Proportion, make AE in Fig. Z, equal to DE in 
Fig. Y;, theh LA and HA. are the Lines deſired. D LE 


' By Logarithms thus, 


r 1.437909 4-993352 2.079181 


GLog. 14379296 aan 3-384533T 6 Log. 3:384533 
5 4-993352 8.377855 | 5 5.463714 


9.815994 2R 5 301030 |AC is 2.731857 ſubſt. 
R ſub. 5.000009 AF 1193.6 3.076855 -| DC+Ra. 12.407897 from | 
4815794 © . 9.676040 fiof DAC- 
DC - 2.407897 £ SI4466 DLot DCA 
Laſtly. IAC _-.+ 2335857 
AD 27.4.1 AD from 12.676518 
DC 2288.7 | 4 | 
reſt —-9:599663 }f1.of AFD 


AC 2316.1 3-394757 
ABC 1o fine. 9.239670 

AB 402.2 2.604427 
the- Horizontal diſtance detired. 


AF fubſt.”. NT: 


add AF - 9.962590/J{1.of DAF 


| 3939445 1095.1 
{AL the Number 2288.7de. 


PRoP, 


PxoEr XIV. 'Saon XI. 


A \ 


HE Line of Impulſe,-the Deſcent, the greateſt Range in the Parabola ; 
the Angle of Elton ba bang Liven. To find the Horizontal diſtance. 


& | MF 


fo —B 


In the right (Frey Toongia ABC, the Angle BAC, AD the Line of 
Impulſe, is G the double of the Range in the Parabola bein 
iron, with chis Su G:DG:;:DC:CE. To find AB the Horkoand - 
ance. 


Then R: Z :S:BC that is S+2S SFZSpG in Diagr. T= =CE in Diagram 


Then Z=PG pci Diaghur p ESEELSTS that Is 


_——— = x 
. .+GPR 
G= 
. BE=P=— _— 
the Sine of $&0=S— 9348: 
Radiu—R=— 00000 
AD=r= "4 
DC=Z= | 2528.11 


In Numbers thus, 
Z=221387.179442+356312. 5884504 the Root i 5 252$\I1, 
__ 


In Fig. Y, if AC be made Radius, a 


Way oo pe 


nd CB/ the fine of the Angle of Ele- 


yation; and AD the Line of impulſe ; then DE will be a fourth Proportion. 


od hR hor double of th 

made equal tq the double of the greate 
Proporacs 7X, 4£.9R R 
the double 


draw the 'Line AC. 


fourth proportion. 
DE in Fg. Y, then. 


"> 
9 * 


pahe Arch GL; 


of ee Rags ttt 
pr ce ange, DA-Will'be «meat 
Firther, -1m fp Y; 1A 


| be'Radins, "21d cheine 
of the Angle of Elevation, and AD the greateſt Range, then DE will be a 
In Fig. X, draw CF (at right Angle to AC) equal to 
t one point or (hg Comp es in the point F, and take 


be made equal to DE in Fg. Y, and DE in Fig. X, be 
| Range, then. DC will be a mean 


eſcetit,” ant DB%4uil to 


$ 3663 -+ -«_- By Lopardbuys thus, (4 ©: YR 2x RNS? be 
| _ ” - - £1 
G log 33485338 | Slog  3-354533 G Log-243354230 | 
'S 4 993352 4-923352 P .-. 079151 | 
r 1.437999 8.377885 > $-463714 
9.815794 2R ſub. 5-301030 DA is 2.731857 
R ſubſt. 5000000 | (ffg193.6 3.076855 oO _ 
DC 3 4815794 es 29 =30 
2 Of þ — 16460 =2Z =o8 3 one e9 

DC+RKadi. is 12.407897cobem | —A—nibgA 

DA 2.73185p.7dubſt. = =UA 

Tang. DAC 9 6760420.” 7: =__ - 
fine DAC 9631992 fubft. AD _ _ 
Ts 12.407897 from D C - rf 

C 2.775905 2 Ca} - ; 

FC+Radi. 13.676855N from Fed "0 2555-3 3-497476 
| Tang. GAF: Tocg og os 13.0 2) Bþ > 2X6 A gre ESE 

fine CAF 9.951528 ſubſt, .. ; 647246. 

&- 1334-5 3:12538f | 

: 1193. 

AL 2528.1 the Numb. deſired. Aſcents. 


Aſcents, Deſcents, © 


AB 402.2 with th Like of Fnpulit. | a Vas. &* withithe Line of Impulle. 


AB 392.2 withoutthe Line of Impul. j AB 434.7 without the Line of Ti 
Ho, o FRO TU ang oonens 0 | 5 "ts I CIP 


Pxoe. XV V. -»-Þ £0>.-XA. 
Tu B- greateſt Ra the: Horizontal diſtance, Per nendicular Aſcent,” Alcet, oa 
toi 


Line of Impulls ing given! To' find the heb of Elevation 
the ſaid Aſcent at the he Hormone diſtance given. 5 


In "IE fi hr w_hal Tragele ABC: the Joible MW 
of the rake Range in the Parabola G, the Hori 
zontal'diſtance AB, the Aﬀfcent BE, the Line of Im-.. 
bem AD, with this qualification G:DC: :DC: CE 4 : 

ing given. To find ow Angle BAC., 'K I _o "B' «} 


Then Z=C8ia Diag; Furcher, 2t28cp i in | Diagn, chat ſured is 


G- 
Z 2 2 
hug Ee & har equalto the fnar ofr+2, 0 cher ule 
- Ls 272PG PQ * x 
| Z1+2PGZ*- G2 PQ © $42. 902 3: OED 1031 
; _ G2 —— TG | | 
: hs —P'G* ; -< . E- ; : \ 
A CT. | a 2424 
Ss Le ABZ=H= -.. 392.2 
4SCE > REEZÞP== -- 120 : 
em 3s \ het R AD—RE | : 27 41 
5 790k I 2:17” Radie —R= 100000 
_ DC=Z= © ' 2290.6 
| 0-2 if! In Numbers thus, | 


DEA 6Z'—pramnangoa3Z==aieiepiabhag th 1+ x01. 
Root. is. 2090.6= DC for the-upper Elevation.  -' 


. -— IT VE | 23906 N,, ON oo 
AD ©< 5 AHF <1 _ ©0649 LE-1 | | | 
—_ ITS ho TUE 
; Bee” oo es py 3; | R $085h1. | 
FH *39 Ti 2.593474 
Co-fane of FEPTPS ACB 0 | br. 11 9:22536L 


The 0 Angact Hevatian 6 hitabe: Qbictat E. | 


D 2 | ProP, 


uh 4 4 
; x 
v4? 6, ' > FIQD'\ v 
S ' WV A\$R os ad ! 


* 2 


1 
LEY 


Tr: double of the greateſt Range in the Parabola, the Horizontal diſtance, 
_ the Perpendicular Aſcent or Deſcent being given. To find whether the 
Objedt be wehin the Reach of che Pieceor yore © 


_ The double of the greateſt Range 

BY, che Hormzontal Diſtance AB, 

\- the Perpendicular Aſcent 'BC being: 

iven. To find whether the ObjeaC 

_—_ | within the Reach of the Piece or 

7 not. Fet AFbe thegreateſt Range, 

: _ _AEhalfthereof, LetELF be a Sinu- 

B GI F Parabola, then all the :Projeftions 

EE: £ 468g "from the Point A made with the 
fame force will touch the Parabola ELF. Torice!. de Mor. Proj. lib. 2. Prop. 30. 

en EY equal to 2AF, or 4AE in EO equal to the ſquare of OL. Appel. 

Coni. Lib. 4. Prop. x1. Therefore if the Horizontal Diſtance AG beequal to OL, 

it is in the fartheſt extent of the Proje&ion ; if it be leſs as AB, che Point C is 

within-z but if greater, as AI, the Point N is without,- therefore beyond the 

- Reach of the Piece, "that is, if half the greateſt Range, leſs the Altitude of the 

Obje& in Aſcents, more in Deſcents, be multiplyed by the Parameter. (equal 


ha 


to the dowible of the greateſt aprys Free fquars Root, if leſs than the Hort 
0 ach o CL AR 


zontal diſtance, the Obje& is out of the Re f the- Piecg-- .. "A 

; AB = 392.17 | OE= 486 - 2.686636 
EY = ' 2424 | EY=- 2424 3-384533- 
' * j— WW 5 7 hl — TT 6.071169 
AE= 6066 OL=-- 1985-4 2-035584 
AO= 17 —_ SLY A ; 
AB= 4392.17 leſs than OL=10985.4 therefore the Obje& at 

C is within the Reach. of che Piece- 


If any 5 ode Conti aye they may mak uſs of the Tables = 
my genuine Ute of the Gun; for the difference 15 not much, .a5-appears in the 
Cloſe of the XIV. pe Gin; © the difference is 19 1n the , Fed and 9 in the 
Deſcent, in that place ; and'in the XV. Propoficion it is'16 minutes; 


By the Tables in my Lenuine Uſe of the Gmn. 


Greateſt Rang. G 1212 ſub. 3.083503|greateſt Range G 1212 ſub, 3 083593. 
Greateſt Rang. G 2000 4.391032 reateſt Range G 2000 3-301030 | 
Horizonr, diſt. H 392.19 * .$93474|Perpend. Aſcent P 120 dan; 
Horizont. diſt. H 647.15 2.8119901]Perpend. Aſcent P 198 * 2.296708 
' Then entering the Tables with the Horizontal diſtance 647.15 and Perpendi- 
calar Aſcent 198, and you will find:the Elevations $o deg, and'24; deg.-+ 1 4 
Af # f yp þ us 


ay ed 


7: 20 1). 

Thus have I given, a Method to ſtrike ws —_ at Pet within the Reach 
of the Peice, ; as we {ao drow: 48 the plain of the 
Horizon, by E Veperimencs an t remains now 
\ to ſay lamething of —_Adortar- Pieces, rt, "Faſees, EN  Carcaſſes, and 


Fire-Balls, &c. p 
| About y0'or $o degrees bf Elevation is the beft place to work a Pot 
for ſervice : Therefore I have given Rules Tron, 20 OE ation given, tq find 
the Horizontal diſtance, which 
ples are of both kinds; wiz. |as well upoh | 
Line of Impulſe and withopr ir, chat.the Fey eons Z- be leery: But Fong is to 
be ſure; that, with che Line: of ImpalE, will come-neareſt the Mark. | 
Intheſe Examples I have made uſe of the Aſcent of Edinbur hi Caſtle, 
b, ky high pag oF if below,' or lo | Delcent if a——__ any Giirk n in 
this part e& W 5 
I [Mortaf-Pieces were Aall-/; SY and their remiſs its of Powder's as the abe 
of the Diameter of their res, and their Granad » Bombs, Carcaſſes,j and 
Fire-Balls' were” /miilis,” asjthey vyght! | 
the Cronin 5 00198 Þ ] 
my 1 ow 16ce bei 
- Carcaſe and *Fire- | bs | 


whole Aa hy a « Maran iecE wi 
they ar {ot Pmilis,' th be is: warn edits R > of the Pie 
h., Ghveniens deg. of Elpration, wittivits cequils be of hd that Fr; ea pr 
by en Tables. | y 4 t 5+ 
| 3 $0" $74 f*! 6.280! 57 | x43 >x 3 qoer [3 ** "Hof 
08 : 4 © F240 = T5 f 4; $4: 01! | £01 
| - Peas) 8} dh een] Tf wart te ret] 85 <a of 
EIT >> If Wot: ; ') et of | [3:1 Hats; | 
| | $457 : 
| | i | 
j f i 4 | i 
| £ [ i” ; | 
*þ FF Hy 1h £ | % 'p | 
by 1 . Q\er} 6 i 7 | p: | = Ee 
| | , | Mo = | T 51 | 
—_— Rnd om I + 4 : 
- 7 —_— _ ___— 7 mn — 
| ' i f | 
: * Eon | | 
i TA 3 # ; | 
\ c £1 [ | | 2-1 * | "x11 
Bk [ | 
Ek. Bi . {4 


PR 


w )) 


#4 


(13! LD! L  } 13 17 - bags 4 wb 


93819. Yi _— 03 bGh39Þ/ 4, 09%g 1 ovEr. cifh't 
e713 * 70 m9 9 "Tale af a/-Diftancer, 033 Ut 
Wort 20!6(015! Sf if £90.15 1M ng Terf9rrti190: noxro! 


hrig IND Ih J vat. ALLELE! \x7 -q LNEDREA' 1} 2 IJIS _ > A \% MY EY Tx tur, 357+; [ 
Þ jdem | hw. dif, jde,mi| nu. dif, ho: __ thrk [au. dif; | dec; "mA 


aide OR ft Aa Dare rn 


Cots wee Nd RG COA MAI EEO Stn a OR $2 ets er Is 
Ly 
- 4 


_—_— — —— 


The Uſe . T, able of. Hijgeg Dk 


A Lands, og Evens 
e ſame ZO mom Wd ſuppo 
ag6lnfi\ih\ TM 


degrees, and x m againſt 76 deg. 557 min. fol = = ieceg with 
the ſame quantity of the ſame Powder, and [tha ſans Mliput -1 \ and 
75. deg. 57. min. of Elevation, will _Range t| the Shot to the fans Forgoncal 

iſtance. 


Here note, Suppoſega Piece 0 be cha cha - | with I, 2, - pd 4, _ of Powder 
a 
B50 


4t Renton 
2 ” vl ot rees, I look 


Uh Atlagk ; theory 45 


ou 


above 45 Wi 


and the ſame the upper and 
lower Ranges Fgval, here i is os leg t chg M Medium. 


II. Jane the hy 7 = on Wimbli&on Heath chaiged theOMortar Piece with 
4 ounces of Powdey, ang Put it t org deg. ph Eleygaaon, ic-ranged the Ball to 


the Horizonta 9 Pac would hit a Mark with the 
ſame Piece, dot Ss y of $5 0 ha] Root Kafianes of a 1009 
paces. Then as 65 ,Gto afibpo, ſois g261 Ts Numbedbf 15 deg. to 7983, 


which gives in te Altares Fes 63 16 gpin; to hit a Mark 
at the Horizont oO) P fin 8s Ws 7 


| Wo Ai 
HI. Feb. the I ;'s ole Le th of its 
Chal®e is 18 TED : Fmeor' Te The oe es ks won 8 ounces 
of Powder, ant (fi deg. of\ Rhaed irPthor to the Hori- 


zontal diſtance of180g — ; w 57 png a Merk at the Horizon-" 

ron diſtance of | I pagy Set i hens 3 Bog, 1s to 2112, 

ſo 1s 3734 the Tibular mber a at w=m_m x: which lies 1n the Table 

38 deg. 41 mig. add 5k 2 dk es o Nee the Horizontal diſtance 
of 2112 PACCS,| WH: 2 gh | | Lf 
TY _— >1| | or 7 Cr, 


| O ic OS; i 
The- Making of the Tables.” 


In Fs. to the HL IFSpoſi tion, | the Une AIRF: Gold oiven, RL, rV 
and Ol being found; that is RI the Hortzontal diſtance to that degree of 


HPPA Ss mg SR reduged, a Wh the, AN'e;,... he Moro 1912:06ad a1 T7 
G-97,!:.SA 203. 
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Wal no « 1] a\ VP 
aj Table of the Py I 0 FU of likes 
er nfo from 6 Inches jo 2.0 Inches Dia- 
meter”, ” anil "they are as the Cubes of the Diameters 
ef of this Bores. © 
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The Uſe of the Tablew. 
The Diameter of a Mortar: Piece” 9 Inches and + being given. To find 
the Requiſite of Powder. 


Look in Column A, and there find 9 Inches and 5 PY and againſt it 
in Column B theres is 3 Pound 6 Ounces, its Requiſite of Powder. 


. The like in the ref. 
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GRANADOES. 


\ S a Granarium keeps Corn for the Preſervation of the 


Life of Man, ſo theſe Granariums- (corruptly called 
Granadoes). are filled with Corns of Fire for the De- 
ſtruction of Mankind. = nl 2 
A Granade is a hallow Sphere of Iron (as we may fo, call 
ic) 6d. with Corn-Powder, with a-Fulſee to fire the dry Pow-: 
der to break the Shell when.it arrives to the deligned Objet” (as 
in Fig, A) the Fuſce B, the Vents R, ZR. cqual to two Thirds: 
of the Diameter of the Granado. TRIS 
If the Granado be too little for the Chaſe of the Mortar, 
marle it with ſlack twiſted Thred, bruſhing -it all over wi 
hot Pitch, throwing Brick-duft thereon, till it be fit for the 
Piece, by its Gauge C, charge the Fuſces with one of theſe Com- 
poſitions following, | : oY 
Of Powder 1 3 Of Saltpetre 1 z Of Sulphur 1 3 
Of Powder 3 ; Of Saltpetre 2 3 Of Sulpbur 1 x 
.Of Powder 4 z Of Saltpetre 3 ; Of Sulphur 2. x 
4. Of Powder 4 ; Of Saltpetre 3.3 Of Sulpbur 1 x 
"Ty ' Caſumire Simienowiez,, Page 206. 


os: $9'u 


Driveit into the Granade to the Shoulder Z, being well glued, 


| Morrars uſually Range the Granads with their due' Requilit 

* of Powger about 12 50 paces upon the plain/of the Horizon ; 
the belt place generally to work a Mortar, is from70 to 8o de; | 

E 2 O 


of Elevation, the greateſt Alticude of a Projeftion at >5 deg. 
of Elevation whoſe Horizontal diſtance is. 1 250 paces, 1s about 
- 583 paces, and the time of the Flight of the Granad will be *' 
about 27 Seconds of time, which time the Fuſee ought to con- 
tinue burning before it fires the Granad ; bur if upon an Aſcent or 
Deſcent, leſs or more time is to be allowed, according as the 


Object is ſiruated. , And chis in the general. 


Example. 


The greateſt Range in the Parabola 1250 

A+ part equal tro ND in Fig. I S168 

| In the Right Angled Triangle NDL, | 

As Radus _ '90 10.000000. 
is to | ND S: _ ©. 2.494850 
ſo'is Tang- of the Angle DNL 75 -  10.571948 
to DL 1166.2 : '3.066798 
the half DQ 58z.1- | 


dt 5s ' Then, 
AS 20.2 Paces 1.305351 

is to the ſquare of 2". 30 thatis 150" thatis 22500 4.352183 
ſois DQ 583.1 2.765743. 
ro the ſquare of the Time | © $.812575 
The Root | = $05.94.e. 13.43 2.906287 
— The Double, that is near 27 26.06 | 


Þ give p Fuſee its juſt time of burning, viz: 2.7 Seconds. 


Take a Bullet of any convenient weight, faſten a String to- 
it, meaſnre from the Centre of the Bullet, 39 Inces 2 Tenths, 
make a Loop there, hang- it upon a Pin, move the Buller with 
your Hand to a convenient diſtance out of its Perpendiculariry., | 
then ler it looſe, theſe. Swings or Vibrations will be Seconds of 
Time ſufhciently near the truch «© Derive 


Drive your Fuſee with one' of the former Compoſitions, 

then fire it, if it continues burning 27 Seconds of Time, you - 
| have hit right, if the Fuſee continued not burning the full Time, 
give it a ſlower Compoſition, or the contrary: 
Few Trials make Perfettneſs. : 
A Bomb has the ſame Office as a Granade, only it is in the | 
form of - a Spheriad, that is, longer. one.way than. the other, 
therefore its Range will be more uncertain, _ Ss 

There are allo Granads to be caſt with the hand; their Office 
is the ſame as the former; .they are of Iron, Braſs, Glaſs, and 
other mixt Metals that are brittle. _ [+ CS 


Thomas Malthus, an Engineer of England, was the farlt that 
exerciſed the Mortar-Piece, and taught the Uſe of Granadoes in 
the 17 Provinces in Germany and Poland: 

The French King heating of his-good ſucceſs, ſent for him,, 
co inſtruct the French as he had done the Dutch, and imployed 
him in ſeveral Sieges, and at the Siege of Graveline, where: he 
was ſlain by a Muſquet-ſhot in the Head. | 

William Eldred, 66. Years,a Gunner, ſometime Maſter-Gun- 
ner of Dover-Caſtle, an honeſt induſtrious Perfon, gives us- 
many good Experiments of Long Guns, for the ſpace of thirty: 
Years ; a good Work: At the Jatter end of his days he cat: 
the Charity of charitable Sutton, ang not the Bounty. of his- 
Prince; for he dyed. in. the Charter- Houſe. | 
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| | " 
"Ake two Armllas Ra, Ira ts a convenient breadth, 2 
"* Tittte leſs thatithe Diameter of the Mortar:Piece to which 


Fore belong,” put them! ar A A river chenr faſt”: at each 


"3 TIC) 


- 


P at 4 5 Fip. D.- 

$5 Br a Ba and bin on at che boirShi! 25's Fs 4, co Bear the 
Impulſe of Powder and fall of the Carcaſs, 2 leſſer Bafon at the - 
top, as 2b b, in which there onghrt'to be Holes to fire the Car- 
oy he an Armilla fr to the Diameter of the Picce, and wh 


ane from each Pole, as e _ CT 
Fill ic with this Compoſiio tion. 


of Pitch 
of Colophone. © 
of Of of Tugpentine. 

of Hemp: cut ſhort. © 


Or, 


12 5 
12530 
{423 
i A 


'2 tb: of Pitch. bi 
4 3 of Oyl of Turpentine.- 
1 3 of Hemp cut ſhort. 


All theſe melted together, take fir Marlin, and from thetwo 
Shoulders dandc marlcit faſt, fill ic as you marel, till you come 
to gh, faſten the Marlin to the Armillas with fine Marlin, if 


need be. 
Coat 


4 my my Gl ES 4 6 " 4 
2 4 »$75 4 _* bk CE Las > . TY = bk £3 AS 
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Coat it with this Receipt: 


T7 CO 
Pitch a J 
Rgin © 13 5. 

. Wax | BZ & 
Turpentine 1 3 


Fit 4t- to' its Gauge C, | triake Holes in the top-of the Car- 
 cals about” 3 Inches deep, more or {c{s, according to the mag- 
ei of -hEVangſs ---Ge 271 Is 5 nt HO. 
Uſe for the Priming the'ſtme Conpolition as for Fuſes of 
Granadoes, with quick Match modermtely droveniinto the Holes: 

_ F'irbe defign'd' to - place Perards in the Carcaſs, let there be + 
Holes-iriade in the Armillas ro'fix'them in, or they nay be 
placed #1i'the” Mittin, © as the Carcaſs is a filling: ' Thele are 
clings of Conait GayE" 10G 007 A HR ne CE 


There is another kind of Carcaſs, namely, in form of an 
Egg, as E, whioſe length is a Diameter and balf of the Piece 
to whiich it belongs, compoſed of itwo Hoops of {ron and two 
Baſans, as in the:former, with a Zone of Tron in the middle, 
as alſo-a Trunk of Iron E, with two Shoulders, as Z and X, 
to Bi- placed inthe Carta; ts AB, with Holes to place the 
ends of the Petards in, the Trunk filled. with a flow Compo- 
fitionts fire the Perards'as the Carcals confumes ; theſe Petards, 
as F, -are to be charged with dry Powder and Bullets, to de- 
ftroy-thofe” that come t6Yuench the Carcaſs. The Range of 
_ Carcaſs will be very. uncertain, by zeaſon of the irregular 


OF- 


l . —_— & bx s FO .; has l OP EIN F Ou 
\ 3 
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T Fig. G, Take the Trunchion H,” wind Matlin about it 

| in form of a Sphere, as AB, leaving” the firſt end of the. 

{aid Marlin out, as $ abour thisS Sphere of Marlin put Canyas 

ſeveral thickneſles, dipping, the Spl ere of Marlin 4 Gluc be- 
fwixt every chickneſs of Cloth. . 

© Then coat it with the Coating. before cited; ill it fats ; its 


42 þ pluck out the, Truncheon H, . then draw the Marlin I 
till ir all comes, out, there will remain. a Concave. Is A B, 


which being killed with this Compoſition, 'viz, ; 2007) 
Powder-duſt 1 , 3 | 
Saltpetre 6.5: , 
Sulpher | +3'S { i | AST © 
Colophone 2 2 more or I<G, as neceſliry requires. 


Driving it hard as you fill, ir being Haiſhed, it's firtoe. At. 


Laftly, place a Baſon of Leadat E, as CED, ro bear he 
blaſt of the Piece, and carry that fi de of the Ball E foreright, 
that the mouth of the Ball may be uppermoſt, when itarrives 
co its aſſigned place. ©. 

Fill the Concave Sphere AB with either of the Compali tions 
made for the Carcaſſes, and that will be another ſort of Firc- 
Ball. 


Much more might be ſaid of this Subje&t, as well as of the 
whole, bur this may luffice at the preſent. 
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Powder. 


g Gun 


P'xoPOSITION |. 


- HE Length of the Chaſe, Diameter of che Bore, and Requiſite of 
Powder of any Piece ; with the Length of the Chaſe, Diameter of 
the Bore of any other Piece being 


——_— 


given, To find its Requiſite of 


» 


| | 


For if, as AE: BD:: AF: BL, thenas the Cylinder GE, is to the Cylinders ID;. 
ſo is the Requiſite of Powder in GE, to the Requiſite of Powder in IL. Bu as - 
- quantity 15 to quantity, ſo is weight to weight being of the ſame kind. Therefore 
as the ſquare of AG 1n AE is to the ſquare of Bl in BD; ſo is the weight of the 
Powder GF, to the weight of Powder in IL. Here we compare .the Baſtlisk 
with the Culverin, EAG the Bafilisk, and DBI the Culverin. - 


L the Length of the'Culverin 11 Foot. 


D the Diameter of the Bore. 5 Inch. 
P. the Requiſite of Powder 9.977 
R the greateſt Range 4-837 
T the Time of the Flight of the ſhoc. 


F .the comparative Force. 


T the Length of the Baſilisck 23.5 Foot. 
D the Diameter of the Bore 4.6 Inch. 
P che Requiſite of Powder. + 
the greateſt Range. 4 
T the Time of the Flight of the ſhot 
F the _ paratiye Force. ' 

1. T 


_ 2b on bo IY 2 Wt mu te IS in. Mn 28-3 Re. ; _ Wands n : _ 
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x the Diameter of the Bore of the Culverin BI - 5 Inches © 9.698970 
2 the Square of the firſt rs WES Rag ne OE 1.797940 
3 the Length of the Chaſe of the Culverin” BD- 11 Foot 1.041393 
4 the Log of the ſecond and third - © = | 2.43933 
5 the Diameter of the Bore of the Bafilisk AG 4.6 __ 0.66275 
6 the Square of the fifth EE: | -— _ I.325516 
7 the length of the Chaſe of the Baſilisk AE 23.5 4.471068 
8 the Log of the fixth and ſeventh #% (>$3658 
9 the Requiſite of Powder of the Culyerin * © * glg99 © ' 34898999 
10 Log of the 8 and g ea ves © ii 6.695583 
11 the Log of the 4 ſubſt. "EA K-08 REN? 2.439333 
12 the Requifite of Powder of the Bafilisck AGFH 18/041 4256250 | 


Thats, LD*:L D*::P:P, Thadks, LD'P==TDF, \ a . fie of theſe fix 
being given, the fixthis alſo given. FN {pay | 


1. LD*:YD*::P :P 4. LD';LD*';::P:;PÞP 
2. D'P:DP::L :L 5: DP:DP::L : 
2. L P:T Þ::D*;:D! & LP:LP::D:D 


P R 0) P. II. | | 


T HE Length of the Chaſe, the Diameter of the Bore and greateſt Range of 
any Piece, wich the-Length of the Chaſe and Diameter of the Bore of any 
other Piece being gwen, to find the greateſt Range. | | 


Let XY=ZR; then as AE to BD, fois the Range of the Cylinder HV, to: 
the Range of the Cylinder KN, but as XC isto XY ; fo the Range of the Cylin- 
der KN to the Range of the Cylinder KM: Thatisas AE in XC, is to BD in 
ZR, ſois the Range of the Cylinder HV, to the Range of the Cylinder KM. 
But a Sphere 15 two Thirds of us circumſcribed Cylinder, therefore ts Ranges of 
the Bullets are in the ſame proportion. SF. - Tae 5 


1 the kngthof the Culverin BD - 11 Foot 1.041393 

2 the Diameter of the Bore of the Baſilisk . 4-5 Inches 0.662758 

3 the Log of the 1 and2 - + 1.704151 
'4 the length of the Baſilisk . AE 235 Foot 1.371068 

5 the Diameter of the Bore of the Culverin © BI 5 Inches 0.698970 
- 0 the Log of the 4 and 5 | 2.070038 

7 the greateſt Range of the Culverin | 4837 $ 3.684576 

8 the Log of the 6 aid 7 ack $:754614 1 
-'9 the 3 ſubſt. willy | 1.704151 
10 the greateſt Range of the Baſilisk © --- - 11.232. {' _ 4050463 
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Pxoe. WL. 


| T HE length of the Chaſe, Diameter of the Bore and force of atiy Piece; 


with the length: of the Chaſe, and Diameter of the Bore of any other 


Piece being given. To find the force. 


% 


Let AB be the greateſt Rangs of the Culyerin, and CD the great- 

_ eftRange of the Bafilisk. Let the natural: of the Ball from A 
to B, - be as the Cube of its Diameter, wviz.: 125 the force of the Cul- 
verin, The natural falling of the Ball from C to Z, be as the Cube 
of 'the Diameter of the Ball of the Baſilisk 97.336; the falling of 
the. Ball from'Cto'D be rhe force of the Bafilisk, to be found zas the 
fquare-Rootof AB=CZ, :is to the ſquare Root of CD ſo is theforce 
at Z,, to the force at D.' Torricel, de Adatu Proj, Lib. II. Prop. KXIL 


on... 


I the greateft Range of the Culverin”. : AB- 4837 
2 the ſquare Root of the x Ds 
3 the greateſt Range of the Baſilisk 11.232 
© 4: the ſquare Root of the 3 : 
5: the Diameter of the Bore of the Baſfilisck - 46 
EST 
9: the Log of the 4 6--: 


-8 
: 9 


A 


B Jo£s| Z 


| ; 


< 
1 


C 


* 


684576 
. .$42288 
4-050457 
2.025228 
0.662758 
1.988274 
4.013502 
© $4228 
2.171214 
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"Pxoe. IV. 
HE Length of the Chaſe, Diamet of the Bore of any Piece, with the 


Time of the - in of the ſhot; with the lengeh of the Chaſe, Diameter 
| of the Bore of any other Piece being given. To find the Time or Duration - 


of the ſhot in its flight. | 


Let AB be the greateſt Range in the Culverin, CD=AF the greateſt Range. 
of the Bafilisk, the time of the falling of the Ball from A-to B, 15 to the time of 
. the falling of the Ball from Ato F; as the ſquare Root of AB, is to the ſquare 

Root AF. Or as AB to AF, ſo the ſquare of the time of AB, to the ſquare 
of the time AP. : Torricel. de Motu Proj. Lib. Ir, 3 NIXes 03 95 24: 25. 
Fune 24. 1685, I made am Experiment of ' the falling of heavy Bodies from 

the top In: which 1 101 Foot higher than the place where 
they fell, viz. Three Iron Balls; one of 5 Inches Diameter, another of 3 Inches, 
and another of 2 Inches and an half. Diameter, - which conſtantly paſſed that 
ſpace in 2 30''' of Time, with fuch exadtneſs, that inor) any (difference: could 
be diſcerned; Mr. Leake, Mr. Terpion, our famotis Watchmaker, who'kept 
time with a Watch that moved * ſeconds; Mr. Norris, :.; Mr. Morden, with 
ſeveral other Perſons there preſent. 
Tf any heavy Body fall 101 foot, or 20.2 paces in 150 thirds of time, what 
time ſhall it require to fall 4839 paces, the gue Range of the Culverin. 
As 20.2 is $0 the ſquare of 150, ſo is 4837 to the ſquare of the time... : - | 


'T the Time 150 thirds' * 2.176091 
2 the ſquare of the 1 44352182 
3 the greateſt Range of the Culverin © 4839 | 23 #5 45 3.684576 
4 the Log of the 2 and 3 1 ls 144 24 B,036758 
5 the firit ſpace ; 20.2 ſubſt. 1/1 (2 1,3053FE 
6 the Log of the ſquare of the time 4/4. . 6.931407 
7 the time 2321", that 1s, 38" 41” 3.57 gh In 96365703 


; The time of the flight of the ſhot of any Piece. at 45 degrees of Elevation, is 

the time of the falling of an heavy Body the greateſt Range of he ſame Piece. 
3 the Log of the ſquare of the time of the Culyerin © * - +: * = 6.941407 
2 the greateſt Range of the Baſihzk | > > >* "POT" Gac0dd3 
3 the Log of the 1 and 2 AE | 10.78 1870 * 
4 the greateſt Range of the Culverin . Log. fubſt. 48379 $3 684576 
$_the Log of the ſquare of the time of the Bafilick _ 95.097294( 


6 the time of the Bafilisk 3537 * that is 58" 55" 3548647 


Or, 
'2 LD :LD :: T*: 4 ELD :L D:: 
2 LCT*:ET*::D:D 5 DT*: DT*:: 
3 PT*:DT ::E:L & LT*:L@::: 


= 


| Pxoe. V. 
THE greateſt Range in the Parabola, the Line of Impulſe, the Angle of 
Elevation being given. To find the Range upon the plain of the Horizon 
* 


% | : #1 


_ D _ 


\_- ,, AK@ © Þ B 
The greateſt Range in the Parabola 1657.2 DE, the Line of Impulſe AD, 
ws mw KAD 45 deg. of Elevation. To find AB the Range upon the plain 
of the Horizon. | | 


10;000000 


As Rad. 9o 

i5to AD: 37-48 5000008 
ſo is the fine of the Angle KAD 45 deg. 9.849485 
eo | 7: ..; KD/or AT... :-:: 265 1.423285 


DAK being 45 deg. therefore ADK is 45 deg, therefore. AK is equal to 
= L... by the ſame reaſon, GP and DG are equal, therefore GH is equal to 
. ha | | ws 


HG 4143 

+ 26.5 

HN © | * 440.8: 

As HG 414-3 . 2.617315 
is to HN 0.4 1:0 Ad3725 2þ .- 2:644242 
ſo is the ſquare of DG or GE. | *' + $286 $4.1) 5.836690 
to the ſquare of NB -— | 631 © $z863617 
ND 854.7 CEN 2.931808 
.NK - $286 

AK | 26.5 

AB I 999.8, 


Here note, AK and FB differs but 4 Tenths of a Unit, therefore in the 
following Work, I take the double of AK for them. both. 


PROP. 


Pxoe. VI. 


O make a Table of Ranges, of any Gun ; for the plain of the Horizon 
to every 30 Minutes fngle degree o of ax gg | 

| And here remember, that the Ranges upon. the plain of the Horizon , are 

as the fines of the double of the Angle of x ak 


For bo 09 ey _ the Cannon an ord = gut Rangs i is 3396 Paces. 


© 4 


As ” nd od: FW Re n 4232945 
"00". "oo. = 1573608 

| fois chegroareltRan ” of the Cannon 3295 3 25 

BaRLpect __ "0 


72 paces 1859106 


&. F\ 


£, 


: If v we make uſe of the aft Diagram, and Sppoſe AB to be the Horizon- 
For Range at 45 deg. of Elevation of the Cannon Royal, and AD the Line 
of Imp, {e 72 paces. Then, be 24. | | 


- As the Rad. - 10,.000000 


3 
is to the fine of the Angle ADE  — 45 deg. 9.849485 
1o is the Line of Impulſe AD 1.859106 
to AK Fl | EM Ig 


Tho greateſt Range of the Cannon Royal AB 3298 
ſubſt. FB+AK=102 


The ereateſt Range in the Parabola | DE 3196 
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As thoRad, Fra x go - ſubſt.* 10.000006 
1s to | DE .3196 x 4 & 504607 
ſo is the fine ow | ' r-deg-". > 241855 
to | PETR $6. | 11 1:746 
SE. -OpeP. oz 2 dep.. 8.4281 - 
| 56 12 | 2.047426 
30 £28 3 deg. $8.75718800- 
| ; I12 25 JOE 3 2:223407 
K<T:. I 4 | 5.843595 , 
hr ED 223 | 2-345 192, 
230 ' 239- =_ | 
223 
2 295 Oc, 


Theſe Calculations may ſuffice, till ſach time as we have more Experiments- 
to confirm theſe ;- or to make Tables of Ranges more. exadly. | 

' The greateſt Ranges of Long Guns, are deduced from many Experiments - 

- made by Eldred in his Gungers Glaſs, eſpecially thoſe in Pag. 74. 1611, Fuly 2. 
and Pag, 75. 1636. Auguſt 30. The manner how my are deduced may be ſeen 
in my Genuine Uſe of 3 the Gun», Prop. x, 2, 3, 4. Printe for Robert Morden, at the 


Atlas in Cornhil, near the Royal Exchange. © 
Theſe Ranges for ſingle degrees, arp deduced from thoſe Ranges, and what _ 


was done on Wimbleton-Heath, Sepremb. 17. 1677. 
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4 Table | 
and Length of the Chaſes of Ten ſeveral Pieces 
of Canon; with their Requiſites of Powder, greateſt 


"Ber, Comparative Force, with their 


matically demonſtrated. 


of the Names, Diameters of the Bores, 


Ranges to 


--$ eg. of Elevation, Experimentally and Mathe- _ 


| The Names of each Piece. 


CE nd 


a 


_—_—— 


I 


A Rabbinet 


A Falconet 
A Falcon 


——  _—_——— w———_— _ WER — poor oo nn 


A Minion 
A Saker 


omen tne ner, 


6 


[——_ cm—_— 


w/ 


8 
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A Demi Culverin 


A Culverin 


A Demi Cannon 


> — 


|A Whole Cannon 9g 


Lengths Diamet. ay Greateſt 
of the | of the | o rative 
Chaſes. | Bores. |\Powder. | Ranges. | - Force. 
Feet. Inches. | tb 4 | Paces. 

3 | 75] $| 3769 | 38 
- 2 9 4398 ſ- O68 
6 | 275| 110] 4797 | 166 
8 | py £ 2 I0 5864 238 
9 3514 | 564 | an 
wo | 45 | 7 5| 4886 | 933 
r; 5 ; by: 4837 | 1000 
__- a. 14 6 4931 1575 
7 E Ws nba. ny 
nn 2. hy _ 1298 3382 | 


A Cannon Royal Io 


The USE ff theſe Roger. 


Sut Eng ineer be command led to. batter-a Baſtion, or 
; Sopol poſe ba i ke diſtance: of | 900 Paces, with 2 
whole anno, a Demi Cannon, and a Culyerin; Ilook in the 
Table, and find goo againſt the DNemiCannon, and at the head 
6*, for the hb Cannon 6* 27' and for the Culverin 4* 52' 
to batter the ſaid Baſtion or Curtain, taking the proportional 
parts; chus, i in the Culverin, $0: 30': 60; 22, whole Cannon 


63:30': hs 27'. 
FE of 20 | ks Je THEE 27 | 3" FS Fell IN 7 
LelD.|R.|D 1D.| R-1D.| R. |D.| R | 


I| Se reopen 


= | 
2] 96174 115cl751345174/219 174139917414 4671741541 ily4l6r 51741689174 : 
3{l05 1811186 {811267811348181 1429181151o!81i5gr 801691 811752|80 | 


4 28 991227 19913269914251931 1524l99624199im2% 1981820199! 1919198 
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| $1124 [951220 Iogl3 I 5196141 l95 15461951601 g- 1597 1g; [7921941886195 
61107 1831 199 1821272183 1355182 43718315201821602 [$21644182/766182 


| 71196; 183! 185 Briz7618213þ21Br| 143318215 151811596 82/67818ol758 $2 


S 8816811 56 16812241681292|69 136i 18874251651495 16 168] 1564168] [632169 


9 $3 164/147 163/21016412741541338169/401 1641465 16315281531591163 
col 72 1561128 15611841551239'56 1295156 1351551496 [55146115615 17155; 
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tony 3} 4 # 


L N n ſeal Con ores of Phrygian F lutes. 


10.5 NOM wi \o $3 2h No a —Y Dn 


© Cleatly demaottRekal by Prins of _ Lcnal 


TWtot'3. 
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Att ori; 7+, 
by ' MI coat 
Pf oy x ” Pw) P,'! bo 7 mnuy5 3h” \G 3 13 At oo 
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HE. length of the «Cheſs I2 foot 7 LC nmn "Rojal Ying” given. " 75/ful 
the length of the Chaſes of ſeven leſſer Pieces of "Cannon that ſhall be in 
Muſical Proportion. . .,40 4x4 


'The greater tone oo Z (eve Logan wa, Trans 
The difference of their Log. © oh [SY bl TT ho we Bu wh Vl 
The lefler tone —; their Log } —_— 
The difference of their Log, '* ' + © 4 p 4575749 


0 | AJ $61 er Gi} «#4.20 41 Ig Y.! 
'The half Note. 0 4 i 1 Ls = their Low. {IS -Þ. "4 © \ © drape 926 
The difference of their "Yon "> 1h 5. 03:07 1 382 $04872 


G 2 The 


The perfect Eight - r.og18125 
4575749 


"The middle Seventh-- --_—__....... ....2...208 ....... 103342376 _ __ 
. 2 7 PAS Of. RENO FIERY I15252 3 
The leſſer Sixth 


EO GA oe vn OE, _— << A WIPE 9% 


LS 96 098227124 - 
2802892 "+ 


The ppi'y fs 0 ts 94852 
Slates tO ag or 
The perfg& Fourth ' + 3.) Af 0,90309000 
S. .% % So . +48 4575749 1 
The lefler Third - & "2 0.85733251 4 


4-4 2802872 +45 
The greater Second 1 ATTY 6.75 0.82930379 


| "i Meg | FLI5252 F 
The Uniound ]. | 0.77815127 
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PHE Diameter of the Bore of the Cannon Royal being 8 Inches, To find the 
* Diameter 15 Bore of ſerven Jefſer Pieges of Cannon, 'which ſhall be in Muſical 
Py . : By t 1 43 a * (LES 2 JEET ATSE Ho 5 


xOP. Il 
>, a, : 


Bol ith wker (rle £odich Rell being 28 Pounds. 75 find the 
ifite of Powder of ſeven leſſer Pieces of Cannon in Muſical Proprortion : 


'Pxoe. IV. 
HE Force of the Cannon Rojp! being t4akay to be as the Cube of the Diameter of 


| the Bore, viz. 512. To find the Force of ſeven leſſer Pieces of Cannon which 
foal be in Mufical Proportion : By the firſt. | | | 


T'HE Time of the Flight of the ſhot of the Cannon Royal 1000. To find the 
T as of the Tk of th fp of ks Pieces: of Cannon which ſhall be im 
Hufeal Prjetio: By the iff. SPOTS ai 
TOTITY Pxoe. VI. 

T HE Length of the Chaſe, Diameter of the Bore of the Cannon Rojal, a alſo 


the Length of the Chaſe, and Force-of any of the aforeſaid Pieces being given. 
To fnd the Diameter of #ts Bore. 50d 542903 Jo Spr5 


PR 0.P. 


(45) 
Pxoe. VII. | 
T HE Length of the Chaſe, Diameter of the Bore, and the Time of the Flight of 


- the ſhot of the Cannon Royal, as alſo the Length of the Chaſe, and time of any 
of the aforeſai 


| Prxoe. VII. 


"F- HE Length of the Chaſe 12 Foot, the Diameter of the Bipe 8 Inches, the ous: 
ſite of Powder 2.8 ih of a Cannoy Royal being given. To find the Length of 
the Chaſe, Diameter of the Bore, and Requiſite of Powder of ſeven leſſer Pieces of 
' Cannon, which ſhall be in Geometrical Proportion. 


Pieces being given. To find the Diamiter of its Bore, 


The Length of the Chaſe 12 Foot Log. 1.07918125 
Its half 6 Foot Log. - 0.99815127 
The difference of the | Log. 30102998 
The 7th. part is, add 4300428 
- Add to the length of the leaſt —_ 
: 6-624 082115555 
7.314 0.86415983_ 
8.076 £.907I8411 
0.95016839 
9.844 0.99317267 
10.3869 1.03617655 


Ss 
Oo 
_ 
oN 


12, 1,07918123 

The like for the Diameters. 
The Requiſite of Powder 28tb -: Hay. 1.44715803 
The eighth part thereof is 3.5 Log. 0.54406804 
The difference of the Log. 0.903e8999 
The 7th part 1s 0.12901285 


3.5 0.54406804. 
4-71 - 0.67308089 
6.344 0.$0209374 
6.53 0.93110659 
1.06011944 
15.46 1.,18913229- 
20.80 1.,31814514 
28, 1.44715809 
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'L 'By the 6 c{t Propoſition for the length'6f 4he Chaſe, and ſecond Propoſition 
for the Diameter of che Bore ;. we compole the firſt Conſort of Phrygian Flutes, 
yr in Conran or he Se 
-the ſame depree of Elevation are equal, their Force and\Reqaifte of Powd 
as the. Cube of the Diamecers of their Dord. 3242-047 we bi ts 13 


IT. By the firſt Propoſition for the Length of the Chaſe, and third Propo- 


ſition of the Requiſite of Powder, we compofe the ſecond ſort of Phrygian 
Flutes, whoſe Soynds or Reports and Ranges ſhall be in Muſical Proportion, 


the Diameter of their Bores equal. 


HT. By the firſt Propoficion for the Length of ' the Chaſe;"and the fourth 
Propoſition for the Force, and Prop fin the th.'for che” Diarrieter of "the 
Bore, we compole a third fort of Phrygian Flutes whoſe Force ſhall be in 
* Mufical Proportion. 


. TV. By the firſt Propoſition for the Length of the Chaſe, -and '6th. Propofi- 
tion' for the Timed the. Flight'of the ſhot, and Propoſition the 7th. for the 
Diatneter of the Bore, we compoſe a fourth ſort of Warlike Flutes, whoſe 
. Times ſhall be in Muſical Proportion. TT9 ” 9t 


_ V. By'the eighth Propoſition we find the Length of the Chaſe, Diameter 


of the Bore, Requiſite of Powder of Eight Pieces of Cannon in Geometri- | 


cal Proportien, 'their Ranges upon the ſame degree of Elevation equal. 


So then, here is nothing wanting in theſe things that the Heart of Man 
can in reaſon defire ; for in the firſt, the Eye is Leaked, their ſhapes are in 
Muſical Proportion. In the ſecond, the ſenſe of Hearing -is delighted, their 
Sounds are in Muſical Proportion. In the third the ſenſe of Feeling may be 
terrified, the Smart of'the Blow in Muſical Proportion. In the fourth, that 
precious thing called Time is employed in delightful Muſical Proportion. 


What can be preſented to a Prince more delightful, or what can a Prince 
more delight in, chan to. conquer his Enemies 'with Muſtek and Delight ?. 


E 


Rom what has or may be "IT concerning Guns in Muſical and- Genttatrical 


Proportion, and w { fiegrni s under other Qualifica- 
— 6 [Avg ev ED lyes. as. open 


tions, it may manifeſtly a 
for Improvements in theſe days, as their Uſes did when Galileus rſt EDA ; 


10, | he. Foes jurvr 3. : 
Jang the Draught EI, 4 Gi un; -and-j ita ore -: 
wars 951.it; aGTOr "to tha oe Gere, Wherh 
A Ne fel 6" SES hacker iicbe 
ks to PA abs r its « Repo Ue- of Poyrder, 


and uy its T1 or the Proofe Ma 
Then, 


* hs Oe 
; 
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I. TI the Diagram, Let RK, G, B, and P, be any Piece m Cannon. It _ 
, demanded to increaſe the Mettal to * H, % and Q ; or decreaſe the Mettal to 
L, F,C, and O; fo the drength ofrhex Maya! K, G, B, and Þ, be tothe 
ſtrength of the Metjal 1 H, p 3%07; andto L, T, C, and O, 
(being of the ſame Mettal ) as Tto3.' 


The Requifite of Powder, and Range at 45 degrees of Elevation of the. 
Piece I, H, A, and V and the Piece L, F, C, and O, are required. 


IL f the Lengths of the Chaſes of t two Pieces, and the Diameters of FY Brerof g 
the ſame two Pitces be as 8 to g;- rhews fuck Mareal ther the ſtrength of one- : 
Piece y be to the Frength of the of er, 4 3107. | 


Their Requiſi tes of Powder and greateſt Ranges are required. 


IL If the Lengths of the Chaſes of two Pieces be as 9 10 Io, and the Diameters- 
4 their Bores be as 470 5. To give them ſuch Metal, thet their ffrengths. may 
e a4 3 10 7. 


Their Requiſites of Powder, and greateſt Ranges are required. 
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| ung, for the con | | 
dent in it elf, that he that i ignorant of, and denies that, viz, The Flighe 
of the Bullet to be in the Curve of a Parabols, deſerves not the Nome of 3 
Mathematician, Philoſopher, Engineer, or Fire-Maſter, no, not of a private 


Gunner. 


TTERE..I might produce a-Jury of Mathematicilans; famous * for their 
H Learnin s ply ion of that of the Parebole : But it'is p  evi- 


